Comparative metabolism of free and esterified fatty acids by the perfused rat heart and rat cardiac myocytes.
Studies have been conducted on the uptake and metabolism of unesterified oleic acid and lipoprotein triacylglycerol by the perfused rat heart, and of oleic acid, free glycerol and lipoprotein triacylglycerol by rat cardiac myocytes. The perfused heart efficiently extracted and metabolized unesterified fatty acid and the fatty acid released during lipolysis of the recirculating triacylglycerol. The released glyceride glycerol, however, was largely accumulated in the perfusion media. Cardiac myocytes also extracted and rapidly metabolized unesterified fatty acid. As with the intact heart, free glycerol was poorly utilized by cardiac myocytes. Although the cells appeared to extract a small amount of available extracellular triacylglycerol presented as very low density lipoprotein, this was shown to be unmetabolized, suggesting adsorption rather than surface lipolysis and uptake of the released fatty acid. The data suggest that myocytes are unable to metabolize triacylglycerol fatty acids without prior lipolysis by extracellular (capillary endothelial) lipoprotein lipase.